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Sir. 

I, Steven B. Undau, M.D., of 44 TangIe*ood Rood, Wellcsley, Massachusetts, hereby 
declare and state that: 

1 l received a Bachelor of Arts degree in Chemistry in 1982 from Bowdoin College. 
Brunswick. Maine, and a degree in medicine in 1986 &om Case Western R^rve University. 

Cleveland, Ohio. 



i HULL! I IL J Jl J_LL-Jl .UUiLL-i— L LULL 



jaiMfl-M 18:10 Fr«rHBS*R 178U819B4Q MSI P.03/IQ F-B1S 

08/700,737 

•2- 

o I have been employed in the pharmaceutical industry since 1996. particular. 1 have 
been employed by UukoSite. Inc. since 1998 to present, serving as Medical DirecTor with 
responsibility for clinical projects in the areas of inflammatory bowel disease, strok* and 
vVumaioid arthritis. From 1997 to 1998. 1 was employed as Medical Director by Hurley 
Consulting, Chatham, New Jersey, and from 1996 to 1997, 1 was employed as Medical Director 
by OraVax Inc., Cambridge, Massachusetts. 

3. I held a hospital appointment from 1993 to 1996 as Attending Physician at the Fletcher 
Allen Health Care/Medical Center Hospital of Vermont. 

4 Since the film* of the subject application, further clinical studies of the administration of 
anti-a4|J7 antibodies of the present inversion have been performed on behalf of the Assignee of 
the subject application, UukoSiK. Inc. The work described herein relates to pharmacokinetic 
and pharmacodynamic studies of the administration of an anti-«4|i7 antibody of the present 
invention The study was performed at Medeval Limited in Manchester England, a Phase 1 
Clinical Study Unit, under the direction of Principal Investigator Dr. Paul Rolan, with a protocol 
modified, approved and sponsored by LeukoSite, Inc. 

Drug Substance and Formulation 

LDP-02 is a humanized monoclonal antibody directed against the a4(J7 imegrm. It was 
humanized by grafting the complementarity determining regions (CDRs) from the murine 
monoclonal antibody. ACT-1, onto human variable regions as described in Examples 2-4 of the 
subject application 

The active ingredient (LDP-02) was chromatographically purified from medium of 
fermemur-grown cells and supplied as an aqueous solution of purified antibody. LDP-02 was 
supplied in injection vials as a purified preparation in 20 mM isotonic sodium citrate butter (pH 
6.0) containing 5 mg of antibody it. a volume of 1 .0 mL. Each vial contained a nominal volume of 
f mL The ^ mM isotonic sodium citrate buffer contained: 0.48 mg citric acid, 5.21 mg 
Uisodium citrate, and 7.3 1 mg NaCI, in I ml sterile water for barton. Th* concentrated solution 
was kept frozen at £-40°C. For intravenous administration, the drug was diluted in 0.90/ a sodium 
chloride solution. The intravenous infusion line contained an in-line 0.22 urn low protein-b.ndmg 
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(e.g. PES; polyethersultbne) filter, tow dosages given by subcutaneous injection were filtered 
through a 25 mm, 0.22 urn clinical grade filter. 

Pharmacokinetics and Pharmacodynamics of LDP-02 in Healthy Subjects 

This randomized, double-blind, placebo-controlled, ascending sinelc-dose study was 

conducted by Mcdeval Limited, a Phase 1 Clinical Study Unit in Manchester, England under the 

direction of Principal Investigator, Dr. Paul Rolan. 

Subjects meeting all inclusion/exclusion criteria were enrolled in the study sequentially by 

study group and, within each study group, were randomly assigned to receive LDP-02 or placebo 

(i.e., isotonic sodium citrate buffer). To minimize risk to subjects, safety and tolerability were - 

renewed at each dose level prior to valuing to the next dose level. The treatment groups and 

numbers of subjects are shown in Table 1 . 



Table L Treatment Groups and Number of Subjects 



Group 



Route of 
Adrmni STra^on* 



1-4 



IV 

SC 



LDP-02 



Dose 



IV 



IV 



rv 



Total # subjects 



0.15 rng/kg 
0.15mg/kg 



0.50 m&/kg 



1.5 rag/kg 



2.5 mg/kg 



14 



Placebo 



# subjects 

1 
I 



1 
5 



Total # 
enrolled 

4 
4 



19 



♦SC ™ aubcuianeously; IV = intravenously 

On srudy Day 1, LDP-02 or placebo was administered cither SC into the thigh or via a 30 
minute constant rate IV infusion. Safety assessments included physical examinations, vital signs, 
clinical laboratories (i.e., hematology, blood chemistri^ and urinalysis), cytokine levels, 12-lcad 
electrocardiograms (ECGs), and recording of adverse events. In addition, continuous cardiac 
monitoring wos carried out pre-dosc through 4 hours post-do*. Blood samples for determination 
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of the plasma profile of LDP-02 were obtained. Plasma cytokine levels were determined as were 
saturation and binding sites occupation of 0:407 receptors and lymphocyte j,ubscis. Study 
assessments were scheduled ax various times through 56 days post- Treatment. 

Results 

Subiccw . A total of 19 healthy mate subjects were entered. These subjects ranged from 
19 to 46 years of age (mean = 29.4 years) and weighed from 62.6 to 104.5 k B (mean = 76.8 kg). 
Fifteen subjects (79%) were Caucasian, 3 (1 6%) were Black, and 1 (5%) was Asian. Eleven 
subjects received a single IV dose of LDP-02- Three received a single SC dose of LDP-02, and 5 
subjects received placebo. All 1 9 subjects completed the trial. 

pharmacokinetic Data : Blood draws were originally scheduled through 36 days post- 
treatmenx. However, when it became known that LDP-02 was still detectable at Day 36, subjects 
who received LDP-02 returned for follow up beyond Day 36 for continued monitoring of LDP-02 
concentrations, tt4p7 saturation, and memory cell populations to ensure these had returned to 
baseline levels or had fallen below the limits of quantitation. 

Pharmacokinetic parameters after admimstration of single SC or IV doses of LDP-02 are 
summarized below (Table 2). 



'i i n I I L_J i HHi : 



Jan-IB-OD 18:10 fion-HBStR 17918613540 T-551 P. 06/10 F-B15 



08/700,737 



-5- 




u . JJt , v vv «u- - ...--yu^U-LI 

Jan-13-00 19:11 Froa-HBStR 1T81 BB1B54D T-»51 P.07/10 F-613 



08/700,737 

-6- 



The ran B e of values obtained for the mean single dose IV pharmacokixinic parameters for 
the 4 dose groups (C^, i,„ and AUC) su^i that non-linear pharmacokinetics were evident. 
The follow-up sample (i*, those taken beyond Day 36), allowed some further characterization 
of the concentration-time profiles so thai the amount of extrapolated AUC was small- The non- 
linearity in AUC and C m- could be linked to the fact that the assay of LDP-02 gave free LDP-02 
concentration, and there were no lice «p? detected following administration of the lowest 
dose 10.1 5 mgfte). The non-compartmental pharmacokinetics of The lower do.es of LDP-02 - 
(0.15 and OS ma/k*) were well characterized and non-uncar pharmacokinetic* became evident as 
the dose was increased up to 2 5 mg/kg. 

ph^rnAimamie r Saturation af^Bliil ia^ As measured by 

Fluoreseate Activated Flow Cytometry (FaCS) analysis, mean saturation of 0-407 intern on 
. lymphocytes over time (i.e., to Day 36) for each treatment are presented in the Fi g ure. 

As seen in the Figure, there was no detection of free f*4p7 binding sues on lymphocytes 
for approximately two weeks following administration of LDP-02 as a single 0.15 mg/ke IV or 
SC dose At the higher doses studied (0.50, 1.5. and 2.5 rng/kg), saturation of a4?7 appeared to 
persist for a month or longer Mowing single W doses. For the 2.5 mg/kg dose group saturation 
was found to persist up la Day 70 (data not graphed), f ACS assessments cannot disenrmnate 
among saturation, *85%; therefore, these initial do.es achieved maximal detectable saturation of 
a4 Q7 on peripheral lymphocytes of at least 85%. Depending upon dose and the degree of 
oration retired for clinical benefit, do.es of LDP-02 of 0.1 5 mg*g to 2.0 mfc/kg given at 
intervals of 2 weeks to 2 months longer, may be appropriate. 

Follow-up blood samplin & up to Study Day 212, was necessary to confirm that free a4fi7 
binding sites on lymphocytes had returned to baseline (pre-dose) levels. The initial reappearance 
of free a4(*7 sites appeared to occur when LDP-02 blood concentrations became non-detectable. 

FfltoftfLDP-" ^ Unction: Lymphocyte subset analysis using flow cytometry, 

immunoelobulin subclass analysis, and lymphocyte stimulation with a mitogen were performed to 
assess effects of LDP-02 on human immune function. There appeared to be no treatment related 
effects on the immune function profile. 
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Conclusions 

The administration of LDP-02 » IV doses of 0.15, 0.50. 1.50, and 2.5 mg/kg and a SC 
dose of 0.15 mg/k* SC to healthy male subjects was well-tolerated. There appeared to be no 
mavnem related effects on the immune function profile. There was no detection of free 04p? 
bindin* sites on lymphocyte, follow** administration of LDP-02 at the lowest dose (0 1 5 
mfi/kg), as measured by f ACS. for approximately 2 weeks with longer penods of 
saturation observed at the higher doses. The non-compartmental pharmacokinetic, of the lower - 
doses of LDP-02 (0.15 and 0.5 mg/k C ) were well characterized and nonpar pharmacokinetics 
became evident as the dose was increased up to 2.5 m 6 /k 6 . The study revealed that LDP-02 
saturation of «4fl7 intern on lymphocytes is remarkably and unexpectedly persistent following 
administration of a single dose of the antibody (Figure). At the lowest dose of LDP-02 
administered once (0.15 ^ IV). no free «^ binding sites (i.e., LDP-02 epitopes) could be 
detected for approximately two weeks after dosir*. M Higher dost, uf LDP-02 (, % .. Z> 
M fr*e a407 binding siM could be dwwdfor up to 70 days. 

The original study design called for measurements of pharmacokinetics and 
pharmacodynamics (presence or lack of <x4p7 binding sites) for 36 days. A 36 day measurement 
period was selected based on the pharmacokinetic half-life of LDP-02 in cyuomolgus monkeys 
(approximate* 4.2 days after, single administratiou of LDP-02 at 2.5 mg/k fi ) and results ol 
studies with other antibodies. However unexpectedly, the human study demonstrated the 
presence of U>P-02 in serum at Study Day 36 at some doses as well as maximal saturation of 
a4 p7 on peripheral lymphocytes An amendment to the protocol was submitted to allow 
sampline for pharmacoUnetic, and pharmacodynamics to Study Day 212. 

When the data from the completed study were analyzed, it was clear thai there was an 
unexpected Pastern maximal (.85%) saturation of a4(l7 sites on lymphocytes after a smgle 
administration of LDP-02. The pharmacodynamic properties of LDP-02 arc unexpected and 
could not have been predicted at ,he time the invention was made. This remarkably persistent 
saturationr^arela^ 

02 (14-17 day m W»» half-life of the antibody (when administered at 1.5 mg/k B or 2.5 mg/kg; 
Table o ( V )). The pharmacokinetic half-life is unusual; the persistent pharmacodynamic effect of 
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Mdnl juration up to 70 da, S in cnmbmauou 1* Pharmacol nrt. was unexpose 
and could not have been predicted, 

I hereby declare <fa« all mufti made herein of my own knowledge are we. and that 
al, statements ^ on informal and belief ^bd^-Uwe: «d to*-.-**- 

all statements mau ^ wUlful false sia «meni3. and the like so made -are 

^ifliemenis are made w*th the KflOWieaBc wai wuuw* r, „ 

Yemenis are » lg Qf ^ Ufmcd Swcs 

pun5sn<UJie Dy imt ui wvm validity of the app ication or any 

Code, and that such willful false statements may jeopardize the validity app 

patent issuing thereon. 
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Figure : Saturation on C08-c Cells 
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